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(57)Abstract: 

PROBLEM TO BE SOLVED: To add FRP waste to cement or concrete for the effective use of 
FRP waste and thereby improve strength and toughness of the solidified concrete product. 
SOLUTION: The solidified concrete product is manufactured by a method comprising heat 
treatment of FRP at a temperature at which only organic materials are pyrolytically 
decomposed, mixing of the heat treated FRP with cement without pulverization and 
solidification of the concrete. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the so-called concrete hardening objects, such as the 
precast concrete and pavement using FRP trash, and the concrete structure, and the manufacture 
approach of those. 
[0002] 

[Description of the Prior Art] In recent years, the amount of FRP thrown away as trash increases and 
how this is processed or reused poses a big problem. Although FRP usually consists of fibers, such as 
fillers, such as thermosetting resin and a calcium carbonate, and alkali-free-glass fiber, since the heating 
value at the time of combustion of this thermosetting resin is as low as about 2000 to 3000 Kcal, it is 
difficult to use it as a fuel like thermoplastics. Moreover, since fillers, such as a calcium carbonate, and 
fibers, such as alkali-free-glass fiber, will be contained in the incineration residue when incineration 
processing is carried out, there is a problem that there are many amounts of incineration residue and 
processing becomes difficult. 

[0003] Then, various researches are done in order to aim at a deployment of such FRP incineration 
residue conventionally. For example, it grinds, after incinerating FRP in the publication-number 6 No. 
247757 official report per year at an elevated temperature 800 degrees C or more and dissolving a glass 
fiber in it, and the approach of using it as cement extender or an inflating agent is indicated. Moreover, 
without incinerating FRP, it crushes and **** until it becomes fibrous, and the approach of adding to 
cement or concrete is indicated by the publication-number 7 No. 81992 official report per year. 
[0004] 

[Problem(s) to be Solved by the Invention] However, since according to the former technique a calcium 
carbonate decomposes and it not only cannot aim at the deployment as a glass fiber, but [ in order to 
dissolve a glass fiber at an elevated temperature, ] becomes a calcium oxide, there is a problem of 
coagulation speeding up [ of cement ]. Moreover, since the flexural strength and compressive strength 
after hardening fall, there is a problem that the application of a hardening object is restricted. 
[0005] On the other hand, according to the latter technique, when fibrous takes crushing, and time 
amount and energy great for ****(ing) for FRP, making a crushing degree into homogeneity is 
accompanied very much by difficulty. Moreover, in an art called crushing, since the organic substance 
will be in the condition of having adhered to the glass fiber, specific gravity does not become fixed but 
there is a problem that the dispersibility at the time of concrete kneading is bad. On the contrary, when it 
grinds finely, the fiber length of a glass fiber will become short, and it will become that from which the 
fiber reinforcement effectiveness of a concrete hardening object is hard to be acquired. Moreover, since 
the organic substance in ground FRP decomposes with ultraviolet rays or alkali after adding and 
hardening to concrete, long age strength falls or there is a possibility that a crack may occur, 
furthermore, the addition of this FRP - increasing - following -- hardening - since the rate of the 
organic substance occupied inside of the body increases, there is a problem that the compressive strength 
in the age falls over a long period of time. 
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[0006] Then, this invention makes it a technical problem to raise the reinforcement and the toughness of 
this concrete hardening object while it adds FRP trash to cement or concrete and aims at a deployment in 
view of the problem of such a conventional technique. 
[0007] 

[Means for Solving the Problem] It is made in order that this invention may solve such a technical 
problem, and the solution means is in kneading with cement, preparing concrete, stiffening this concrete, 
and manufacturing a concrete hardening object, without grinding FRP heat-treated at temperature which 
pyrolyzes only the organic substance. 

[0008] Only the calcium carbonate which is a filler, and a fiber will remain by pyrolyzing and removing 
only the organic substance, such as thermoplastics, among FRP. Therefore, since the organic substance 
is not mixed in concrete, there is no possibility that the fall on the strength and crack of concrete by the 
long term deterioration of resin may arise. Moreover, it is easy to reuse also in case this concrete 
hardening object will be processed in the future. 

[0009] By kneading with cement and considering as a concrete hardening object, the calcium carbonate 
which remained functions as a filler of cement, and forms a hydrate with the passage of time, and 
contributes it to improvement of a concrete hardening object on the strength. 

[0010] kneading the fiber which remained with cement on the other hand - concrete hardening - it will 
distribute inside of the body, the drag force at the time of fiber falling out in the fracture surface is given, 
there is work which controls progress of the crack generated at the time of stress impression, and it 
functions as the so-called fiber-reinforced concrete similarly. Moreover, in order to add without grinding 
heat-treated this FRP, the die length of the fiber contained in FRP is easy to be maintained, and such an 
improvement effect on the strength by this fiber is easy to be acquired. 

[001 1] If an example is taken by the point collected without pyrolyzing efficiently the organic substance, 
such as thermosetting resin which constitutes FRP, and oxidizing or dissolving other components, it is 
desirable to perform said heat treatment at 500-800 degrees C. 

[0012] By heat-treating at 500-800 degrees C, the pyrolysis of the calcium carbonate which is a filler is 

not carried out, and it does not turn into a calcium oxide. Therefore, there is no possibility of causing 

compaction of the cement setting time by the calcium oxide and the fall of long age strength. 

[0013] Moreover, since the glass fiber used abundantly as a fiber by heat-treating at this temperature is 

not fused, it can use effective in the improvement of concrete on the strength as fiber. 

[0014] If it heat-treats at less than 500 degrees C, the thermosetting resin which is the organic substance 

remains, in case it adds to cement or concrete, there is a possibility that the dispersibility of a fiber may 

fall, and it is not desirable. Moreover, there is a possibility of causing the fall of the concrete hardening 

object by the organic substance on the strength, and it is not desirable. 

[0015] On the contrary, it is not desirable, in order for the calcium carbonate which is a filler to 
decompose and to also fuse a glass fiber, if it heat-treats above 800 degrees C. 

[0016] Although not limited especially about the size of FRP at the time of heat-treating, it is desirable 
to make dispersibility in concrete good and to be referred to as about 5-200mm from a viewpoint of the 
improvement in toughness of a concrete hardening object. 

[0017] Although the addition to the concrete of FRP residue changes with target strength of concrete, in 
order to improve reinforcement most effectively, it is desirable to consider as 5 - 50 % of the weight to 
cement weight. 

[0018] In addition, the concrete hardening object in this invention can mean what was stiffened by the 
hydraulic property of cement irrespective of the class of aggregate, and the existence of addition, and, in 
addition to this, a chemical admixture etc. can also be added if needed. Moreover, also about the class of 
FRP, especially, it is not limited but various FRP can be used. 
[0019] 

[Example] (Trial 1) The FRP residue heat-treated at 650 degrees C to commercial ordinary portland 
cement is added, mortar is prepared, the specimen of an example is produced, and it is JIS. R The 
strength test was performed according to 5201. The addition of FRP residue was made into 5 - 50 % of 
the weight at the outside rate to cement, and was added at the time of ********. Moreover, as an 
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example of a comparison, the FRP residue non-added specimen was produced and the strength test was 
performed similarly. The result of a compressive strength trial and a bending test is shown in Table 1 
and 2, respectively. 
[0020] 
[Table 1] 
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[0021] 
[Table 2] 
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[0022] (Trial 2) Further, the FRP residue heat-treated at 500 degrees C and 800 degrees C was added to 
commercial ordinary portland cement, and the same strength test was performed to it. The addition of 
FRP residue was made into 7 or 30 % of the weight at the outside rate to cement. Moreover, the strength 
test was similarly performed as an example of a comparison about what was heat-treated at 450 degrees 
C and 850 degrees C The result of a compressive strength trial and a bending test is shown in Table 3 
and 4, respectively. 



[0023] 
[Table 3] 
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45 


44 


42 



[0024] 
[Table 4] 
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mf&SL [N/nun'l 





ro] 
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[0025] According to the trial 1, it turns out that the compressive strength of the specimen of the example 
concerning this invention is improved by about 1 .2 to 1 .3 times rather than the example of a comparison 
which does not add FRP residue. Moreover, it turns out that the hardening object which has about 1 .8 to 
2-time reinforcement also about flexural strength was acquired. 

[0026] It turns out that each compressive strength of the example of a comparison reaches only to this 
40-45 [N/mm2] extent to the high intensity of 70-80 [N/mm2] being obtained in age 365 days, as for 
each compressive strength of the example which, on the other hand, added the FRP residue heat-treated 
at 500 degrees C or 800 degrees C according to the trial 2. moreover - flexural strength - an example — 
said — although it is 15-17 [N/mm2] - receiving - the example of a comparison - said » it turns out 
[ 4-5 [N/mm2], and ] that it is very low. 
[0027] 

[Effect of the Invention] As mentioned above, since it becomes possible it not only can to aim at a 
deployment of FRP trash, but to improve the reinforcement of the acquired concrete hardening object 
notably according to the manufacture approach of a concrete hardening object and concrete hardening 
object concerning this invention, it will become very effective as the positive activity approach of this 
FRP trash. 
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